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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oligo(5,15- 
diaryl-substituted Zn(II)-porphyrinylene) compound 
family which is composed of an exact length and a 
structure of monodisperse polymer rod and has a 
maximum length of 106 nm for example. 
SOLUTION: The compound family includes a 
monodisperse oligo(5,1 5-diaryl- substituted Zn(II)- 
pdrphyrinylene) compound represented by general 
formula (1), the metal-free porphyrinylene compound 
therof, and a porphyrinylene cmopound which is obtained 
by substituting the Zn in formula (1) with Mg, Ca, Sr, Ba, 
a lanthanide (excluding Pm), a refractory metal, Th, U, 
Mn, Tc, Re, an iron, a platinum, Cu, Ab, Au, Cd, Hg, Al, 
Ga, In, Tl, Si, Ge, Sn, Pb, As, Sb, or Bi. (n is an integer of 
9 or more, R is the same or different alkyl or higher 
alkoxy group which is bulky to increase the solvent- 
solubility of the compound). 
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(57) mm («oe*) 

^ (5, i5-^rs-;Hi«zn (ii) -/tf/u^y 
[fiBfe^R] -«5£ l <o*L4MR»* y =* ( 5 , 15- 

^ry-/Httzn (id -tk^7>t y = u» it^ 

g, Ca, Sr. Ba, ^>*~K (PmSrBfeO . if} ( n I* 9 «±<£>SE». RttRI— tWftot ±V>»« 

Th, U, Mn, Tc, Re, - ftJR, S&JS, ^Stt&»5*S3& i Sii5^Tyl'^/UX«iBiRryU3^^S 

Cu, Ab, Au. Cd, Hg, Al, Ga. In, T ~C&£) 
K Si, Ge. Sn, Pb, As. Sb, Bi "Ctjft 
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[»*3Si] HKWiT*3na*5Mlfc*-y =r (5, 

15-^7D-/HI»Zn (II) -stf/H^-f y=l^) 

±WZ-nS:Mg, Ca, Sr. Ba, Sc. Y, La. 
Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, H 
o, Er, Tm, Yb, Lu, Ti, Zr, Hf, V, 
Nb, Ta, Th, U. Cr, Mo, W, Mn, Tc, 
Re, F e , R u , O s , Co, R h , Ir v Ni, P 
d, Pt, Cu, Ab, Au, Cd, Hg, Al, G 

a, In, Tl, Si, Ge, Sn, Pb, As, S 

b, b i T'Btftufctiria^u^^ y-wit&m, 

Uti] 




3tl 



y = i/^k^ft 0 

[Ml*«3] — JKS;2-T?*£ft5 5 f 15-^ry — 

^tizn (id -^vw^^y^u> dm yry- 

SritJiltr^iaotftn^ft^t^ mils 
¥$MMWk*4&*r* *^:7 y Lm*, *fcttltt 
Kl£$MK*f b^Hfetf) Z n £M g,Ca,Sr,Ba,S 

c, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu, Ti, Z 
r. Hf, V. Nb, Ta, Th, U, C r , Mo , 
W.Mn, Tc, Re, Fe, Ru, Os, Co, R 
h. Ir, Ni, Pd, Pt, Cu, Ab, Au, C 

d, Hg,Al,Ga, In, TK Si,Ge, S 
n, Pb, As, Sb, B i "CStfeL/ct^T'fc^r t 

&vmt -ram #35 i * tut 2 tcre^^i^ >r y - ^ 
Kb 2] 




10 y^fiZn (II) -*U7^!Jyft^Srffifiifi 
m-^2o^fe(oz:a^s^^ , 9^i- 
:ii:iotltEH8S:i©*»»©t!l^ (5, 15 
-^ry-yuffiftzn (11) -/toi^^r y~uv) >fb£ 

[0 0 0 1] 

(5, (11) -^vw-7^y^ 

20 i/y) fk-fr/Wi, W^«af>Tftv\ «jttf 1 0 6 nm£ 

5 e (monodisperse) ttt, ftM 

[0 0 0 2] 

fi»tt<& ti y -e-fc .fctM- 9 

30 (ppp) #y trn—A*, *5j;VsKy^^3i> 

[0 0 0 3] ^7>f!Jym /hS^WHOM 

Bit*, S§rt*«*BMWNHfe 

50 jfe^^iVi^K^^^^^fpffl^-Hrt^ft^ 
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[0 0 0 4] »ifi**M««Ett, Ag (I) mc£z>%i 
IStttiffit^iSftf 5, 15-^7 

y^SlftZ n (ID-sKAo^ y V^meso-meso^rv:/ 

y^^R^SttiUfc («r#^ov^Ttt. 0suka,A. ;Shi 

midzu, H. Angew. Chem. , Int. Ed. EngL 1997, 36, 135. , t£ 
fCot^tft 0gawa,T. ;Nishimoto, Y. ;Yoshida,N. ;0n 

0, N. ;0suka, A. J. Chem. Soc. , Chem. Commun. 1998, 337. # 
m) o fc*3. /f^7^ y VtC*5V>T, mesoffifittt. 

5, 10, 1 S&^U^ 0<7){a:fi£rV^ o *>**IC. al 
.phaffiBtfi, 1, 4, 6, 9, 11, 14, 16, 1 
9{£g£r, betaffiBirfi, 2, 3, 7, 8, 12, 1 
3, 17, 1 8#fi£l^ (B6#M)' , iftSV^i 

v*/u7-f y ^w^sR^nftJis^Lyt^^^ y >ia 

[00 0 5] **M#^3fe^lilJB-efc4»K¥ 11-2 
4 8 7 5 6 -^{3, hu|5^^^ y ^S&iMk&Von ±U 
l^SSrKtlfc*/^^ !) /fit*5 1 0, 2 

y ><75 9ft«eJLhl 2 8iftSWt!J =*^— 75S#y 
Kft^ nv h^77^-(7)f t- h^e>i^3 0 0 

7bm4 o 0 mfccntk&hmz £ ftT 5 \^hmR b 

1. SCI^DMA (N, N-v^fvUTi? hT * 

K) , DMF (N, N-^WtM7; K) , H 
MPA {^*V*<?/V7*X77tT^ K) WDMSO 

3. 5, 1 5fi^S^LTi!J|^^f/Ut^:/S 
& *pj- 6 #/u 7 -r y yftWUrffli * ft 

^5. SSHtittt, AgPFe, Ag 

(I) , AgCl04, AgBF 4 ^*ttt«Oi^7 = 
^-V^r^O-ffi^M^fflV^r. £ (cms LTV^o 

[0006] mea«^*tuT, /^xi/^ 

fcS^ttK «fc o Tf8j& £ ftT V * 5 (mo 
nodisperse) BJiHPDy KSrSSwtllfrfrfetlT^ 
5 0 ffiSfc2S£Lfc (discrete) d^nyKtt, gE*0<£> 
ra»*:«t«ftr, R*P<o«itojK»-e«**ftfc2o<o 



flH±^t^t£BS:*«)-50(cttfflSft, Z<D^tfrb, 

*s«?fcftrv^ 0 Sifis B^*#«* y =* 

^10nmO«il:3LTV>5 e L^L 

1 s-^ry— yu-fiuizn (id -itf/i"? * y ^Mfc, 

[0 0 0 7] 

'XK^ny KS:«rici"S#y (5, 
20 tfcn (ii) -^7^y^i/y) ik&Wom. Wi-ffi 

»T*V\ 09x.fi 1 0 6 nmS-e^S^S-JtoffirlE^ 

STttttrS^-e, Zn (II) 3, 5-Z?-W?/l>tt 
v^7x^^7>f!)y KlOZl) (r^T% #38 

^y-/yi/7^Zn (ii) -^A-^yvis 
?i]£Zn, irtn«:^7-f 9 y©ftS:«t. ) 

IM-y-*- (zi) conSfbS/SSr^^il-r, "Tftfefe 

2 ftfc 4 Aft:. . 8 fifr, • J: 5 tclEftriJMtKJES: 
*9i81-;: i9, *-y ^-SrRifrrs^ftSrSfflr 

[0 0 0 8] 

witt^w^Mty^ (5, 15-v^ry- 
40 /MKftZn (II) -^7^D^i/y) {b^fe, y^/u 
7 y — cosfris^w^ >r y ~ \^^t^isxxfz n 

g N Ca, Sr N Ba. Sc s Y, La, Ce, Pr N 
Nd, Sm, Eu, Gd s Tb, Dy. Ho, Er, T 
m, Yb, Lu, Ti. Zr. Hf, V, Nb, Ta, 
Th, U, Cr, Mo. W. Mn, Tc, Re, Fe, 
Ru, Os, Co, Rh, Ir, Ni, Pd. Pt, C 
u, Ab, Au, Cd, Hg, Al, Ga, In, T 
1, Si. Ge, Sn, Pb. As, Sb, Bi ~C"®J& 

Ltdfimtf^y^ y =- \s^>\\&m* (-^ 1 

50 n . R. fi, ±EUfc4:^o9T-fc-5o ) -C&&o «FS L 
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5, 15-y7y-;UliZn (II) -/tf/U:7 -f y ~ U 

v (du ^ry-^s^*i^it5R{^> ^^-r 

a , Sr. Ba, Sc. Y, La, C e , P r , Nd, 
Sm, Eu, Gd, Tb, Dy, Ho. Er, Tm, Y 
b, Lu, Ti, Zr, Hf s V, Nb, Ta, Th, 
U, C r , Mo, W, Mn, T c , Re, F e , R u, 
O s, Co, Rh, I r , N i , P d, P t, Cu, A 
b, Au, C,d\ H g, A I , G a , I n, T l , S 
i, Ge, Sn, Pb, As, Sb, B i TH^L/"ct> 



[0009] #ig^?g2te, mm--f&^:2xm£nz> 
5, i — /i-m&z n (id -^^^y>>fb 

(-^2f^ R, fl, iieL/c^^T'fc 
£ 0 ) mjfS-^2(7)>fb^^-a 

^y=f (5, (II) -/K/U^ 

[0 0 10] 

A. *38«lc*5V*t\ ¥#fcfc3^-y=r (5, 15-^7 
y^I«7x^IftZn (II) 

(5, (II) 

[0011] 

Ufc.3] 




H m 7=^ « Ar 

H 1 H r 

[0 0 12]" (S4« n _3^ 6K±W»ft"e*5. ) 30 
( 1 ) ffiH5S^Wmeso-meso^ >^£ittTi*i§:6 

«!ttSrfflv\ (2) ^py^UMIt-e, (3) WMK 

[0 0 13] B. SufSlKtg^r LTIi, A g P Fe^Cl 
fiMS^tomeso-meso;*/ 5/^y >Jf*mn A g C 

(CHCla) , fift^f u^^ffl^p^Wk7 
4f*>&W*iSft, !B5MNtbfc#y (5, 15-v^ry 

-/«Zn (II) -^;U7^y^uy) fc-g^Srigfl? 

1 3Srfleffli"4 r £ Li \ 

[0 0 14] 

[*ife#J] 1 

1 2 8 y-7< y^y^y >>//tfy'U:7-f y > 
*y ^-o^fifc, 50 



Ar = 3,5-dioctyloxyphenyl 

tc, J;«lll4ozn (n) 3, 5-^-^ 

^f^->7*- A'tf/l'^W y >- (^1 : Zl, j^T 
l^T, MALDI-TOFIt -^v**^ hyMfc (M 

s) (7)-tt\ ^hy^^^-r^f if— 

^^tS (Matrix-assited Laser Desorption Ionizati 
on-Time of Flight) tf}B&"efc£> 0 ] 

LTttfMrCHC 1 3«r«BU Sf£Wa«rMB 
l-3 0ttU (SiittAgPFeSrfflV^ SH£3£ 
fi-T^i: UT, -SrffcRJS, Z 1 3r Z 2 Id, Z 2 £ Z 
4 id, Z4SrZ8^ Z8&Z16U1, tttZ16^ 

z 3 2 ici-^s/^^ v ig-r {~mt&fc<om r> m u 

Ii:II«];oTffV\ ft^tC, Z 3 2cr>^ty^y >^tC 
«t v, Z6 4, Z 9 6&T/Z 12 8^, ^tl^Cfu 
Lfc«Ht?, «T,«X2 5%, 1 9%2W/5%©iR*t? 

1R^S5 5-6 0%^fcSt#^ *iiUT2 0-3 0 

[0 0 15] ftjs, S«W«oiB*c*|6W 

Z3, Z5, Z7, Z10, Z12, Z20, Z 



2 4, Z4 0, RtfZ4 8fc*||t5rt^"e#5 0 
[0016] 11(1 Z 1 6 &t>*Z 3 2 CCJR/S^^^^ 

0 Z-tfrb, GPC-HPLC^P"7f^77^-±t 



(5) #i2 0 0 1-2 1 3 9 4 5 

8 

ft, MALD I -TOFft|:j;otZ 1 2 8*"? (* 

i) *:jrc*So 

[0 0 17] 
[151] 



4fc 



# * * 



MALDJ-TOF 



GPC-HPLC 



Zl 


C 64 H M N 4 0<Zn 


1037 


1036 


22.4 


Z2 


C, i«H , fi ,N H 0 B Zn, 

1 a O IDD 0 D J 


2075 


2076 


21.4 


Z3 


C| M H. 4a N,;O ia Zn 1 


3114 


' 3112 


20.7 


Z4 


Ci* * H * 1,-kN • *0. *Zn * 


4146 


4145 


20.3 


Z5 


i . _ _ ^ . M . . _ i^i _ _ t J ^ _ / n - 


5186 


5183 


1 0 Q 

i y .y 


ZG 


C, . , H . „ a „0, .Zru 

*^3t< J *4 94* , 24 X -'24* J '* , 6 


6222 


6214 


1 Q 4 

j y .*+ 


Z7 




7259 


7253 


17.1 


Z8 


^51 2"6S8 I ^32 v -'jr c '"8 






IBB 


Z10 


C «40 H B23 N 40°40 Zn lO 


10369 


10351 


18.3 


Z12 


C 7«8 H 9B6 N 48°4g Zn |2 


12443 


I24J6 


17.9 


ZI6 


C 1024 H l514 N 64 O fi4 Zn i6 


16590 


16566 


17.2 


Z20 


*-*| 2aoH | M2^60^80^ n 20 


20736 


20769 


16.6 


Z24 


C l J36 H 1 ?70 N 96 Q ?* Zn 24 


24884 


24465 


16.0 


Z32 


^-2D48^2626^ 126^1 28^3 2 


33178 


33292 


15.4 


Z40 


^JfiO^SJII^IttO^I 00^40 


41470 


41177 


14.8 


Z48 


^3072^3938^192^192^41 


49764 


49497 


14.3 


Z64 


Qo96H J3JO N i5fi 0 1J6 Zn 64 


66350 . 


66323 


13.7 


Z96 


C6144^7874N 3B< 0 384 Zn 9< 


99527 


99050 


13.1 


Z128 


?8 J 92 H 1 04 9*N * 1 2°1 1 iZn 1 3 R 


132702 . 


130295 


12.4 



[0 0 18] i2lt CDCl3*T% MM(d*3V^TfflO 
j£L,tz s Zl, Z2, Z4, Z8, Z16, Z32, Z 
6 4. RZfZ 1 2 8(7)^ NMR^^ b^Sr*i"o 3R 
<^trtll J: «9fi\^SB?lJZ 6 4RXJZ 1 2 8i&S$Sl> 

[0019] mttft&mmmi&<D&m^ 2#5t<D? 

rtgBfl-^n h> (H 3 -H 8 , «) IZtAsfmUt 



[0 0 2 0]|^413 nmt«lf:«^^^ HA* 

CB3 (a) ] ^^-r o ife^##bfcJ: 5K S 

n) $y7}) ^J?\Z£'Z>ftmy * (split Soret ban 
ds) y V^WSitJPi-ftci:*^, ffil^ 

*xiw*fLT. ^^^yu-Jit [RlC^g (4 1 
3nm) aa«fce4oT*30, 

-jWiiDLfco ttSRW**'** K/^ttt, Kasha 
(aotil^nt, *M#>f >h-^>f#— (simp 

le point-dipoi) ajB^»*a^j:oTiftw-e#s. 



*yp*Hi<fcS»M:*BW t ii *) N lBpi*yu*— B|o*« 

t<o«5ifpffltt, wstr^^y-fV >M&mx\*'fcgi 

^LT, #?J4 1 3 nmTO^ft(!04V>y-l/-Ig 
tt. ¥J$fi2£Efi&*a*bTV^ 0 BiB^lfrfrfflftKJ: 

AE = AEocos [«/ (N+l) ] (l) 

NI3\ JSfea (chromophores : >f y > 

AE^^»S (1) (C^fUT^ 
oyb Lfc^t, MEo=4 2 0 0 cm- 1 [0 3 
(b) ] «r#ojM(W*»&*ia. ttSSnsKttHffi 

ft S : coherent length, ^tfc^SrtC*^ 

[0021] rnfe^)EMft-&*jc*hrs 

#J-S (coherent length : *^«*) SritWUfc, HI 
4 (a) , (b) \z&g\\ (£*») ft-&4fc^«#««o 
hyU^-T 0 Zlll Zn (II) zKyUT7^y 
>2*fc (584&W33) JWt*H4S:#U ^1X2 211 

Ky7 h^5J:l^j£KSiKffl^**^^^ h^Sr*b 
fco ikS^Efllft-fr* (Z3-Z12 8) CO^bfe*^* 
*3<t* 1 5 6 0 0 cm" 1 (640nm) AXfi&XZ: 
1 5 000 cm" 1 (667nm) (d&l^T 2 0<7V<> KSr^F 

[0 0 2 2] r^b0 2oo»3t/<>KOtt«"3ftflfSr# 
/^^ yyoSl^Lt^D^Mfc (0 5) 0 



(6) ^2 00 1-2 1 3 94 5 

10 

J rlR$liZnTPP^$ F =0. 0 3(:SLTZ1 2* 

T«^i-*rfc3&si5fc3es*tfco (to) (40#ra 

tti^ttW^S:** (2) J; oTJItti Lfc 0 

k F =<D F /TO &5t (2) 

ns/hUi^c r^ri:^?), iSttiSSttZ lfrbZ 
6-Z 8*-etta**Cit*PU Z6-Z8i^^W 
10 5Uft-fr*fc»LTf4tr L*>— r <h r £ d«W 

BC«IrIS:»U *3t^llBttZ 6-Z 8T*tfL^>— Jg 

ftS^ (exciton delocalizatio length) tSBjglCgiliii 

^z n (ii) sftoo^ y *EyiJftfttt<os i -ttlB, c 
^*tt-CBjB^tt*«ftftLTS.. ^*SM"5. 6-8^ 
yU:7>r y h(£)i£j— g (coherent length) ^r^: 

[0 0 2 3] 

[01] Z 1 GRXfZ 3 2^)5MSW^^GPC 
-HPLC^nv^77^- 
[0 2] CDCh^ ^i&lC&ttS, Zl. Z2, 
30 Z4. Z 8 . Z 1 6 , Z 3 2 , Z 6 4 . RXIZ 1 2 8 CO 
X H NMR^ hsls 

[0 3] * y-* y^A&mmt&tonm&f* 
(exciton) ^y^yy^i^^Syi^-f (splits 

oret bands) Sr^-f (a) 0 #ftffft^^CO^^^^/U 
^r-AE/cm-^cos [n/ (N+l) t^BBffi ' 
(b) 0 

[04] *a#ft**<Z>^*ttlB<0**^^^ h/P 
[0 5 ] gr&mt&VOCD 2 oco*^< V K0>*B*t»* 

40 [06] ^7>r y VC0 1 -2 4#tft 



(7) 



#§f?2 0 0 1-2 1 3945 




[B5] 





3.5 




3.0 


m 






2.5 








2.0 








1.5 




1.0 




0.50 




o.ol 



10 20 30 40 50 60 70 



14 

12 
10 

8 £ 

4 
2 
0 



[16] 




#;u7^f "J 1-24 



(8) 



WH 2001-213945 



[B3] 



• 600 70 0 




28000 24O0Q 20000 
tt t(cm-'). 




[0 4] 



600 



Z1 


r 1 


Z2 




23 




24 


Z5 




26 




— Z7 




2B 

Z10 




212 














/ / A 


Z1 


// \ \ > \A 




// \ \ \N\ 




/ \ \ \ 











20000 



17500 

tt ft (ct 



£f £ (tim) 
600 



-Z12 
Z16 
-Z32 
• Z64 
-Z128 



